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(54) METHOD AND DEVICE OF MANUFACTURING SEMICONDUCTOR SUBSTRATE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To enable a blocking film to be left 
only on the rear of a silicon substrate without using a surface 
mirror polishing process by a method in which a blocking film is 
formed on the mirror-polished front and rear of a silicon 
substrate which are mechanically polished, and the blocking film 
formed on the front of the substrate is removed by a chemical 
solution. 

SOLUTION: Irregularities are eliminated from a silicon substrate 
1 2, a mechanical polishing process is carried out, a damage 
layer induced on a surface layer is removed by etching, and the 
front 12F and rear 12B of the substrate 12 are turned to mirror 
surfaces through a chemical mechanical polishing method. 
Thereafter, a blocking film 13 such as a silicon oxide film or the 
like is formed on all the surface of the substrate 12 including 
the front 12F and the rear 12B. Then, the silicon substrate 12 
covered with the blocking film 13 is placed on a support pad 
making its rear face downward, and the blocking film 13 is 
removed with a chemical solution such as hydrofluoric acid. At 
this point, the rear of the substrate 12 is sealed up in the 

support pad by an O ring, so that the blocking film 1 3 is prevented from being removed from the rear of 
the substrate 12. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which starts a silicon substrate in the shape of a wafer from a silicon single crystal 
ingot, The process which performs beveling processing of the comer of said silicon substrate, and the 
process which performs mechanical polishing to the silicon substrate which performed said beveling 
processing, The process which performs mirror polishing to both the principal planes of a silicon substrate 
that performed said mechanical polishing, The process which forms the blocking film for auto dope 
prevention on both the principal planes that gave said mirror polishing, The process which removes said 
blocking film on the principal plane of the side which forms a component among said both principal planes 
with a drug solution or its steam, The manufacture approach of the semi-conductor substrate characterized 
by having the process which forms an epitaxial silicon layer on the principal plane of the side which forms 
said component exposed by removal of said blocking film. 

[Claim 2] The manufacture approach of the semi-conductor substrate according to claim 1 characterized by 
removing said blocking film on the principal plane of the side which forms said component where it **** 
(ed) the O ring on susceptor in contact with the circumference of a near principal plane and the principal 
plane of the opposite side which forms said component and said silicon substrate is adsorbed by the 
vacuum-chuck method at said susceptor. 

[Claim 3] Said blocking film is the manufacture approach of the semi-conductor substrate according to 
claim 1 which is silicon oxide and is characterized by removing this film with the liquid of fluoric acid, or 
the steam of fluoric acid. 

[Claim 4] The process which starts a silicon substrate in the shape of a wafer from a silicon single crystal 
ingot, The process which performs beveling processing of the comer of said silicon substrate, and the 
process which performs mechanical polishing to the silicon substrate which performed said beveling 
processing, The process which performs mirror polishing to both the principal planes of a silicon substrate 
that performed said mechanical polishing, The process which forms the blocking film for auto dope 
prevention only on the principal plane of the opposite side the side which forms a component among both 
the principal planes that gave said mirror polishing, Then, the manufacture approach of the semi-conductor 
substrate characterized by having the process which forms an epitaxial silicon layer on the principal plane of 
the side which forms a component. 

[Claim 5] The manufacture approach of the semi-conductor substrate according to claim 4 characterized by 
forming said blocking film on the principal plane of said opposite side by exposing the principal plane of the 
side which forms the component of said silicon substrate to an inert gas ambient atmosphere, exposing the 
principal plane of the opposite side to the gas for blocking film growth the side which forms the component 
of said silicon substrate, and heating said silicon substrate. 

[Claim 6] A reaction chamber and the susceptor for wafer support which has opening of a slightly small 
diameter and separates said reaction chamber into an up room and a lower room from the silicon substrate to 
process, The 1st gas installation tubing which introduces inert gas into said up room, and the 2nd gas 
installation tubing which introduces growth gas into said lower room, The 1 st gas delivery tube which 
derives said inert gas from said up room, and the 2nd gas delivery tube which derives said growth gas from 
said lower room, The manufacturing installation of the semi-conductor substrate characterized by making it 
possible to form the film by said growth gas in the principal plane part of said silicon substrate exposed to 
said lower room side from said opening by providing a heating means, and ****(ing) said silicon substrate 
so that said opening may be closed. 

[Claim 7] The gas formed by said growth gas is the manufacturing installation of the semi-conductor 
substrate according to claim 6 characterized by being silicon oxide or a silicon nitride. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach for manufacturing 
efficiently the silicon substrate into which an epitaxial layer is grown up with respect to the manufacture 
approach of a semi-conductor substrate, and its manufacturing installation, and its manufacturing 
installation. 
[0002] 

[Description of the Prior Art] An example of the manufacture approach of the conventional technique of a 
silicon substrate into which an epitaxial layer is grown up is explained with reference to drawing 5 (A) 
thru/or (G). 

[0003] The process which cuts the silicon single crystal ingot 1 1 and performs rounding-off processing (A), 
The slice processing process which starts the wafer-like silicon substrate 12 from the silicon single crystal 
ingot 1 1 which performed this cutting and rounding-off processing (B), The beveling processing (beveling) 
process for dropping the angle of the periphery of this silicon substrate 12 (C), The mechanical-polishing 
(wrapping) process for losing the irregularity of the silicon substrate 12 to which beveling processing was 
performed, raising parallelism, and making a surface blemish into smallness (D), The blocking film 
formation process which forms the blocking film 13 for preventing autodoping on the whole surface of a 
silicon substrate after carrying out etching removal of the damage layer formed in the surface layer of a 
silicon substrate 12 at the time of mechanical polishing (E), Then, the mirror-polishing (mirror polish) 
process for making the front face of a silicon substrate 12 into the shape of a mirror plane by grinding 
chemically and mechanically the blemish of the front face which cannot be lost in mechanical polish 
(chemical mechanical polish: the CMP method) (F), It has the process (G) which forms the epitaxial silicon 
layer 14 in the front face of this ground silicon substrate 12, and the semi-conductor substrate (wafer) 15 
which grew up the epitaxial silicon layer 14 on the silicon substrate 12 is manufactured. 
[0004] Usually, a silicon substrate 12 is constituted in many cases so that an impurity may be doped to high 
concentration and it may have the conductivity type of either P type or N type. And in order to make 
epitaxial growth a silicon substrate, it will be necessary to make 1000-1200 degrees C heat this silicon 
substrate 12. If the blocking film 13 is not formed when the silicon substrate doped by high concentration is 
made to heat, impurities, such as boron doped to this silicon substrate 1 2, Lynn and antimony, and an 
arsenic, will jump out of a silicon substrate 12, it will enter into the epitaxial growth phase 14, the so-called 
autodoping phenomenon will arise, and an electrical property will be changed. 

[0005] Therefore, the process which forms the blocking film 13, such as silicon oxide (Si02) and a silicon 
nitride (Si3 N4), using a CVD method, the oxidizing [ thermally ] method, heat nitriding, etc. is an 
indispensable production process at the production process of an epitaxial silicon substrate. 
[0006] And the near (side which grows the epitaxial layer 14 which forms a component) field in which the 
blocking film 13 forms the semiconductor device of a silicon substrate in the conventional technique shown 
in drawing 5 (It is hereafter called a front face) It was formed all over 12F and field (it being hereafter called 
rear face) 12B of the opposite side being included ( drawing 5 (E)), the blocking film 13 on surface 12F was 
removed at the mirror-polishing process by mechanical chemical polish, and surface 12F were exposed 
( drawing 5 (F)). 
[0007] 

[Problem(s) to be Solved by the Invention] However, at the process which removes the blocking film by 
mirror polishing in this way, since a blemish may newly go into a front face in case the blocking film is 
removed, in order to also remove this blemish and to consider as a mirror plane, mirror polishing of long 
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time amount is needed. 

[0008] Moreover, since the blocking film of an important rear face will also be removed at the process of 

drawing 5 (E), the technique of giving mirror polishing by mirror polishing to both sides for raising 

parallelism more or routing counter reduction is inapplicable to the approach of drawing 5 . 

[0009] Furthermore, when double-sided mirror polishing is performed before formation of the blocking film 

in drawing 5 , since double-sided mirror polishing and chemical mechanical polish of two processes of 

mirror polishing which removes the blocking film are needed, productivity does not improve. 

[0010] Therefore, the purpose of this invention is offering the manufacture approach of the semi-conductor 

substrate which solved the above-mentioned trouble, and its manufacturing installation by changing only a 

rear- face top into the condition of making the blocking film existing, among the front face of a silicon 

substrate, and a rear face, without using front surface mirror side polish. 

[0011] 

[Means for Solving the Problem] The process at which the description of this invention starts a silicon 
substrate in the shape of a wafer from a silicon single crystal ingot, The process which performs beveling 
processing of the corner of said silicon substrate, and the process which performs mechanical polishing to 
the silicon substrate which performed said beveling processing, The process which performs mirror 
polishing at the front face and rear face of a silicon substrate which performed said mechanical polishing, 
The process which forms the blocking film for auto dope prevention on the front face which gave said 
mirror polishing, and a rear face, It is in the manufacture approach of a semi-conductor substrate of having 
the process which removes said blocking film only on a front face with a drug solution or its steam, and the 
process which forms an epitaxial silicon layer on said front face which was exposed with removal of said 
blocking film among said front face and a rear face. Here, an O ring is ****(ed) on susceptor in contact with 
the circumference of said rear face, and where said silicon substrate is adsorbed by the vacuum-chuck 
method at said susceptor, said blocking film on said front face can be removed. Moreover, said blocking 
film is silicon oxide and it is desirable to remove this film with the liquid of fluoric acid or the steam of 
fluoric acid. 

[0012] The process at which other descriptions of this invention start a silicon substrate in the shape of a 
wafer from a silicon single crystal ingot, The process which performs beveling processing of the comer of 
said silicon substrate, and the process which performs mechanical polishing to the silicon substrate which 
performed said beveling processing, The process which performs mirror polishing at the front face and rear 
face of a silicon substrate which performed said mechanical polishing, the front face which gave said mirror 
polishing, and a rear face — it is in the manufacture approach of a semi-conductor substrate of having the 
process which forms the blocking film for auto dope prevention only on a rear face inside, and the process 
which forms an epitaxial silicon layer on a front face after that. Here, said front face can be exposed to an 
inert gas ambient atmosphere, said rear face can be exposed to the gas for blocking film growth, and said 
blocking film can be formed on said rear face by heating said silicon substrate. 

[0013] The susceptor for wafer support which another description of this invention has opening of a reaction 
chamber and a diameter slightly smaller than the silicon substrate to process, and divides said reaction 
chamber into an up room and a lower room, The 1st gas installation tubing which introduces inert gas into 
said up room, and the 2nd gas installation tubing which introduces growth gas into said lower room, The 1st 
gas delivery tube which derives said inert gas from said up room, and the 2nd gas delivery tube which 
derives said growth gas from said lower room, A heating means is provided and it is in the manufacturing 
installation of the semi-conductor substrate which made it possible to form the film by said growth gas on 
the front face of said silicon substrate exposed to said lower room side from said opening by ****(ing) said 
silicon substrate so that said opening may be closed. Here, as for the film by said growth gas, it is desirable 
that they are silicon oxide or a silicon nitride. 
[0014] 

[Embodiment of the Invention] With reference to a drawing, this invention is explained below. 

[0015] Drawing 1 is a sectional view showing the manufacture approach of the semi-conductor substrate of 

the gestalt operation of the 1st of this invention which contains a perspective view in part. 

[0016] The process which cuts the silicon single crystal ingot 1 1 and performs rounding-off processing (A), 

The slice processing process (B) and (C) which start the wafer-like silicon substrate 12 from the silicon 

single crystal ingot 1 1 which performed this cutting and rounding-off processing, The beveling processing 

process for dropping the angle of the periphery of this silicon substrate 12 (D), The mechanical-polishing 

process for losing the irregularity of the silicon substrate 12 to which beveling processing was performed, 

and raising parallelism (E), After etching the damage layer generated in the mechanical-polishing process in 
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the surface layer of a silicon substrate 12 and removing this damage layer, the process (F) which makes a 
mirror plane both sides of surface 12F and rear-face 12B of this silicon substrate 12 by the chemical 
mechanical grinding method (double-sided MIRAPORISSHU) is performed. 

[0017] Then, the process (G) which forms the blocking film 13 of silicon oxide or a silicon nitride with the 
oxidizing [ thermally ] method, heat nitriding, a CVD method, etc. surface 12F [ of a silicon substrate ] of 12 
and all over being and rear- face 12B being included is performed. Since the front- face side of a silicon 
substrate 12 is already in the mirror plane condition by mechanical chemical polish at this time, the contact 
part with the support fixture of a silicon substrate must be the rear-face side of a silicon substrate, or a 
circumference part. Moreover, the blocking film 13 needs to be formed in the rear-face side of the Si 
substrate 12 at least in order to control the autodoping phenomenon from a rear face. 
[0018] Next, the rear- face side of the silicon substrate 12 covered by the blocking film 13 is put on 
susceptor. The O ring etc. possesses this susceptor and it is sealed by the vacuum-chuck method. Then, the 
blocking film 1 3 is removed using drug solutions, such as a hydrofluoric acid. At this time, there are an 
approach of removing by spraying the steam of a drug solution as an approach of removing the blocking 
film, the approach of removing by dipping in the drug solution itself, etc. In the case of this removal, the 
rear- face side of a silicon substrate 12 is sealed by susceptor with the O ring, and the blocking film 13 by the 
side of a rear face is not removed by the drug solution for removal of the blocking film 13 (H). 
[0019] Next, it has the process (H) which forms the epitaxial silicon layer 14 in the front face of the silicon 
substrate 12 exposed by removing the blocking film 13, and the semi-conductor substrate (wafer) 15 which 
grew up the epitaxial silicon layer 14 on the silicon substrate 12 is obtained. 

[0020] Drawing 2 is the schematic diagram of the manufacturing installation in the process of drawing 1 
(H). O ring 23 contacts the periphery of rear-face 12B of a silicon substrate 12, it **** on the susceptor 21 
which has the pipe 22 connected to the vacuum system, and the silicon substrate 12 is sticking to susceptor 
21 through O ring 23 by decompressing space 27 through a pipe 22. The gas installation tubing 25 and the 
gas exhaust pipe 26 are formed in the chamber 24, etching removal of the blocking film 13 on surface 12F 
of a silicon substrate 12 is carried out, and surface 12F are exposed to introducing etching gas, such as a 
hydrofluoric acid, from the gas installation tubing 25, and making the inside of a chamber into the ambient 
atmosphere. In this case, since the blocking film 13 on rear- face 12B faces the space 27 of a reduced 
pressure condition and is not exposed to etching gas, it remains as it is. 

[002 1 ] Drawing 3 is a sectional view showing the manufacture approach of the semi-conductor substrate of 
the gestalt operation of the 2nd of this invention which contains a perspective view in part. 
[0022] The explanation which overlaps since the process of (F) is the same as the process of (F) respectively 
from (A) of drawing 1 is omitted from (A) of drawing 3 . 

[0023] With the gestalt of this 2nd operation, the blocking film 13 is formed only on rear-face 12B in the 

process of drawing 3 (G) among surface 12F and rear- face 12B of a silicon substrate 12. 

[0024] Next, in the process of drawin g 3 (H), an epitaxial layer 14 is grown up on surface 12F of the silicon 

substrate 12 with which rear- face 12B was covered by the blocking film 13, and the epitaxial silicon 

substrate (wafer) 15 to which mirror polishing of both sides was carried out is obtained. 

[0025] Drawing 4 is drawing showing the gestalt of operation of the membrane formation equipment which 

forms the blocking film 13 of drawin g 3 only in rear- face 12B of a silicon substrate 12. 

[0026] The susceptor 33 for wafer support from which this equipment has the opening 32 of a reaction 

chamber 31 and a diameter slightly smaller than the silicon substrate 12 to which it processes, and separates 

a reaction chamber 31 into the up room 35 and the lower room 36, The 1st gas installation tubing 37 which 

introduces inert gas into the up room 35, and the 2nd gas installation tubing 38 which introduces the growth 

gas for growing up silicon oxide and a silicon nitride into the lower room 36, It has the 1st gas delivery tube 

39 which derives inert gas from the up room 35, the 2nd gas delivery tube 40 which derives growth gas from 

the lower room 36, and the heater 41 as a heating means. 

[0027] The blocking film by growth gas is formed in the principal plane part of rear- face 12B of the silicon 
substrate 12 exposed to the lower room 31 side from opening 32 by ****(ing) a silicon substrate 12 so that 
opening 32 may be closed in the part of the surrounding susceptor 33 for wafer support of opening 32 in 
support of the periphery of rear- face 12B of a silicon substrate 12. 

[0028] It becomes possible for the growth equipment of this drawing 4 to support a silicon substrate 12 only 
by the periphery of the rear face of a wafer, for there to be no contact parts, such as a support fixture, in the 
front- face side of a silicon substrate 12, since it is characterized by forming membranes only to the rear-face 
side of this silicon substrate 12, therefore to prevent adhesion of a blemish, dust, etc. to the front-face side of 
a silicon substrate 12. That is, drawing 4 is a manufacturing installation for both sides to manufacture 
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efficiently the epitaxial substrate by which mirror polishing was carried out. 

[0029] Here, the susceptor 33 for wafer support is the semantics which prevents adhesion of the metal 
impurity to a silicon substrate 12 etc., and it is desirable that they are a product made from a quartz or a 
product made from silicon carbide. Moreover, as for the heater 41 for heating, it is desirable to use a lamp 
heating method and a resistance heating method, and it is desirable to heat by which approach of the 
approach of installing in the upper part of a manufacturing installation and heating from the front- face side 
of a silicon substrate 12, the approach of installing in the manufacturing installation lower part and heating 
from the rear-face side of a silicon substrate 12, and the approach of installing in both the upper part of a 
manufacturing installation and the lower part, and heating from both sides of a silicon substrate 12. By 
which this approach, a sink and the blocking film are formed for the growth gas for blocking film formation 
from the gas installation tubing 38 in the condition of having been heated. In this case, from the gas 
installation tubing 37, the pressure of a sink and the manufacturing installation upper part makes inert gas, 
such as nitrogen and an argon, higher than the pressure by the side of the manufacturing installation lower 
part. Thereby, growth gas can go into the up room 35 of a manufacturing installation from the clearance 
between a susceptor 33 and a silicon substrate 12 at the time of blocking film growth, and it can prevent 
forming the blocking film in surface 12F of a silicon substrate 12. 
[0030] 

[Effect of the Invention] As explained above, since this invention is the approach both sides form the 
blocking film in both sides of the silicon substrate by which mirror polishing was carried out, and carry out 
etching removal of the blocking film only by the side of a front face, or the approach both sides form the 
blocking film only in the rear- face side of the silicon substrate by which mirror polishing was carried out, it 
does not need to remove the surface blocking film by polish. Therefore, it becomes possible to carry out 
easy manufacture of the epitaxial substrate (wafer) in which the silicon epitaxial layer was formed on the 
silicon substrate, by the production process shortened and simplified. 

[Translation done.] 
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